We have proposed the unique method of creating the realistic objects and the architectural elements in virtual space in this paper. To satisfy the requirement of saving time and upgrading the quality of realistic digital contents, we have searched about the efficient way to make color constancy in the UV map from many photos and the realistic material presentation methods. Furthermore, in order to achieve the high reality sense of user in virtual space, we have focused on the interactions between human and virtual objects during the virtual space experience. The interaction will be one of the main factors which effects the realistic perception and cognition of user in virtual space.
Introduction
The rapid development of hardware and software in computer graphics filed leads the achievement of the realistic representation of digital contents in visual image. Furthermore, There have been great advances in virtual systems like CAVE(Cave Automatic Virtual Environment) and HMD(Head Mounted Display) to provide the unique and high quality of reality to user [1, 2, 3] . Recently the HMD have been improved by many researchers in the aspect of size, portability, and cost. One of the big advantages of using HMD is the interaction according to the movement and rotation of head to the virtual space, which makes more reality sense for viewer. Creating and displaying the realistic digital content which is similar to the real objects in those systems is the important target of making virtual space.
The creation of digital contents is executed by the various methods including the directly making geometry shape from the measuring size of object or the 3D laser scanning of object. Regardless of the geometry getting methods, the texture mapping process relies on the photos taken by the outside of object. The treatment of these photos to make UV mapping is the core part of creating the realistic digital contents for virtual space.
Realistic Digital Contents
When we think about the creation of realistic digital content, firstly we have to define what the realistic digital content is. In computer graphics, there are a lot of ways to create the realistic digital contents. Above all, the hardware aspects such as the high resolution and the brightness need to be considered to make high sense of reality for user. Also the accurate physical phenomena such as the geometry display, the light effect, the shadow and the light reflectiveness will be the other issues of realizing realistic digital contents. We have focused on the light and the color as the main factors of achieving the closest color of the real object.
Factors of Realistic Digital Contents
The value of BSDF (bidirectional scattering distribution function) is utilized to make realistic material to real object. And, the GWA(Gray World Assumption) algorithm is applied to achieve the color constancy between photos and the UV texture map [4] . Through these processes the realistic digital contents are created for the realistic representation in virtual space. The interaction between user and digital content is another important factor of the sense of reality when you experience the virtual space in addition to the visual effect of realistic digital content. In this study, we have applied the game engine to create the interactive virtual world. In detail, the Oculus Rift DK2 and Unreal Game engine are used to present the realistic digital contents.
Making of Realistic Digital Contents
There are many methods of creation the realistic digital content for virtual space. The main method is the combination of the getting the shape geometry by the laser scanning and the texture map from the many photos of various directions [5] . The other method is the using the photogrammetry technology to get the geometry and image map texture both from the photos. When we use this method, the post processing is required because it does not guarantee the accuracy of geometric shape and image map quality yet in the current technology. 
Display of Realistic Digital Contents
The choice of displaying the realistic digital contents to users is quite important in order to give a high impression to user. Traditionally the CAVE has been used to create the immersive virtual space for viewer. Recently the merits of using small scale HMD attract the attention of many researcher and user. The advantages of using HMD are the easy to transfer system, the high immersion, the economical and the easy to interact with virtual space for user. The disadvantages are the limited resolution of display panel, the narrow field of view, and the inconvenience of putting on device on head which limits the freedom of head movement. The normal HMD system adapts the video see-through method to make virtual space, which block the real world information from the front of user's eye [3] . In this study, we have proposed the process of displaying the digital contents with HMD. In this chapter, we have figured out the system configuration of the realistic digital contents and interaction of user to improve the sense of reality. Also, we have figured out the factors which affect the sense of reality when user experiences the realistic digital contents with HMD. The factors are classified to two categories such as the hardware system and the human factors. The detailed factors are summarized in the Table 2 . 
Process of Realistic Digital Contents Creation
The creation and display of realistic digital contents can be implemented by the proposed methods and process in the previous chapter of this paper with considering the factors of components of realistic visual effects. Because there are a lot of methods to create the realistic digital content, the required quality and performance must be considered to achieve the goals of creation of digital contents. For example, the saving time and the high quality are inconsistent with each other, which force us to select one of them as a priority. The priority element will be decided by the requirement of client or the required quality level of final presentation of virtual space. 
Conclusion
In this study, we have proposed the effective creation and display method of realistic digital contents and summarized the factors consisting of high sense of reality. The pilot system was developed with HMD and game engine to display the interactive realistic digital contents. The user can experience the high sense of reality with the realistic digital contents in virtual space. Furthermore, the realistic digital contents which have high sense of reality will have the high educational effect. Also, these results will be useful when we construct the cyber museum. As the future works, the creation of the enhanced reality level of digital contents needs to be researched. The interaction and the control in the virtual space as human factors need to be investigated to create the more realistic digital contents for user.
